, In a plananzing prUs of a microelectron.c substrate that 
.ndudes first and second substances, thefsecond substance be.ng beneath a surface of 
,c substrate, a tnethod of endpo.nttn. the p« process, 

re^ovtng catena, frott, the tn.croe.ectron.c substrate to expose the 
^^^°""ct™s *e second substance wht.e re.ovn. catena, front the 

— of the second substance fro. the 
„.croe,ectron,c substrate such that d^ctncal charactensttcs of the nticroelectron.c 
.e .enera„y the sante as those pf the ..croe.ectron.c substrate w.thou. the 
second substance. 

2. The method of claim 1. further comprising implanting the second 
substance beneath the surface ofthe microelectromc substrate. 

3 The method of claim 2 wherein atoms of the second substance 
have an electncal charge and tmplanttng .he second substance tncludes posttton.ng the 
atoms of the second substance proximate to a U.e electncal charge to accelerate the 
atoms of the second substance toward the mtcroelectron.c substrate. 

4 The method of claim 1 , further comprising: 

applytng the second substance to a surface of the first substance; and 
applying an addttiona. amount of the first substance to the second 

substance. 
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5 The method of claim 4 whprein the act of applymg the second 
suhstance mcludes deposmng the second substance on the surface of the first 
substance while the second substance is a vapor. 

6. The method of claim 1 wherein detecting the second substance 
includes detecting an atomic mass of atoms of the second substance. 

7 The method of claim 1 wherein detecting the second substance 
mcludes detecting an intensity of light emitted by atoms of the second substance at a 
selected wavelength. 

8 The method of claim 1 wherein detecting the second substance 
mcludes detecting an intensity of l.ght emmedby atoms of the second substance whUe 
the second substance remains attached to the microelectronic substrate. 


9. 


A method of plananzing a surface of a microelectronic substrate, 
compnsmg. ^^^^^^^ ^ ,„bstance in the substrate beneath the surface of 

the substrate solely for the purpose of endpointing the plananzing of the substrate; 

abrasively removng material from the substrate at least to the level of 

the endpointing substance; 

detecting when the endpointmg substance is bemg abrasively removed 
along with the abrasive removal of the material from the substrate; and 

temtinaring the abrasive removal of the material from the substrate 
responsive to detecting the abrasive removal of the endpointing substance. 

10 The method of claim 9 wherein the abrastve removal of material 
from the subsfrate occurs in the presence of a planarizmg fluid, and wheretn the act of 
detecting the endpointing substance composes analyzmg the plananzing flu.d to detect 
the presence of the endpointing substance in the planarizing flu.d. 
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11 The method of claim 9 wherem detectmg the endpomtmg 
substance mcludes detectmg an atomic mass of atoms of the endpomtmg substance. 

12 The method of claim 9 wherem detecting the endpomtmg 
substance includes detectmg an intensity of light emitted by atoms of the endpomtmg 
substance at a selected wavelength. 

13. The method of claim 9 wherein the abrasive removal of matenal 
from the substrate includes removing some of the endpomting substance. 

14 The method of claim 9 wherei., the abrasive removal of material 
from the subsfrate mcludes removmg approximately all of the endpomtmg substance. 

,5 In a planarizing process of a m.croelectrontc substrate that 
deludes a first substance, a method of endpointing the plananz.ng process, 
compnsmg: ^^^^^^^^^^ ^^^^^^ ^ ^^^^^^ ^^^^^^^^ ^croelectronic 
subsfrate by tmp.anting the second substance m the first substance and beneath a 
surface of the microelecttonic subsfrate; 

reducng a thickness of the mictoelecfronic subsfrate by removmg 
material from the m>croelecfromc subsfrate to expose the second substance; 

detecting the second substance by analyzing matenal of the 

microelectronic substrate; and 

fiirther reducing the th.ckness of the mictoelecfronic subsfrate by 
removing approximately the entire amount of the second substance from the 
microelectronic substrate. 

16 The method of claim 15 wherein atoms of the second substance 
have an elecfrtcal charge and tmplantmg the second substance mcludes pos.fronmg the 
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atoms of the second substance prox.ma.e to a Hke e.ectnca, charge to accelerate the 
atoms of the second substance toward the microelectronic substrate. 

17 The method of claim 15 wherein implanting the second substance 
includes forming a layerof the second substance within the microelectronic substrate. 

18 The method of claim 17 wherein forming a layer includes 
formmg a layer hav.ng a thickness tn the range of approximately 100 Angstroms to 
approximately 500 Angstroms. 

19 The method of claim 17 wherein forming a layer includes 
formmg a layer centered at approximately 200 Angstroms beneath the surface of the 
microelectronic substrate. 

20 The method of clatm 17 wherein formmg a layer includes 
formmg a layer havmg a number of atoms of the second substance m the range of 
approxtmately 0.1% to approximately 0.001% of the number of atoms of the ftrs. 
substance. 

21 The method of claim 15 wherein detecting the second substance 
mcludes detecting an atomic mass of atoms comprising the second substance. 

22 The method of claim 15 wherein detecting the second substance 
mcludes compartng an atom.c mass of atoms of the second substance wtth an atom.c 
mass of atoms of the first substance. 

23 The method of claim 15 wherein detecting the second substance 
mcludes detectmg an mtens.ty of Ught emitted by atoms of the second substance at a 
selected wavelength. 
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24. The method of claim 15 wherein detecting the second substance 
mcludes companng an intensity of light emitted by atoms of the second substance to 
an intensity of light emitted by atoms of the first substance. 

25. The method of claim 15 wherein detecting the second substance 
includes detecting an intensity of light emitted hy atoms of the second substance while 
the second substance remains implanted in the microelectronic substrate. 

26. The method of claim 15 wherein detecting the second substance 
includes detecting a layer of the second substance. 

27. The method of claim 15 wherein the surface of the 
microelectronic substrate is a first surface, the microelectronic substrate having a 
second surface opposite the first surface, further wherein the first surface includes a 
first portion having a first height relative to the second surface and a second portion 
having a second height relative to thb second surface different than the first height, 
further wherein the act of implanting the second substance includes implanting a first 
portion of the second substance at a first selected depth beneath the surface of the 
microelectronic substrate at the first portion and implanting a second portion of the 
second substance at a second selected depth beneath the surface of the microelectronic 
device at the second portion, the first and second depths being approximately equal. 

28. The method of claim 27, further comprising ceasing to remove 
material from the microelectronic substrate after detecting the first and second 
portions of the second substance. 


29. The method of claim 15, further comprising ceasing to 
matenal fVom the microelectronic substrate after detecting the second substanci 
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30. The method of claim 15 wherein the first substance includes at 
least one of tetraethylorthosilicate and borophosphate silicon glass, further comprising 
selecting the second substance from tungsten, aluminum and copper. 

31. In a planarizing process of a microelectronic substrate that 
includes a first substance, a method of endpointing the planarizing process, 
comprising: 

incorporating a second substance into the microelectronic substrate; 
removing material fi-om the microelectronic substrate to expose the 
second substance; 

removing at least a portion of the second substance fi-om the 
microelectronic substrate; and 

detecting the portion of the second substance by determining an atomic 
mass of the second substance. 

32. The method of claim 31 wherein incorporafing the second 
substance includes implanting the second substance beneath a surface of the first 
substance. 

33. The method of claim 32 wherein atoms of the second substance 
have an electrical charge and the act of implanting the second substance includes 
positioning the atoms of the second substance proximate to a like electrical charge to 
accelerate the atoms of the second substance toward the microelectronic substrate. 

34. The method of claim 31 wherein incorporating the second 

substance includes: 

applying the second substance to a surface of the first substance; and 
applying an additional amount of the first substance to the second 

substance. 


35 The method of claim 34 vtherein the act of applying the second 
substance mcludes depositing the second substance on the surface of the first 
substance while the second substance is in vapor form. 

36. The method of claim 31 wherein determining an atomic mass of 
the second substance includes determining the atomic mass of the second substance 
relative to an atomic mass of the first substance. 

37. The method of claim 31 wherein removing material from the 
microelectronic ' substrate includes engaging a plananztng liquid w,th the 
microelectronic substrate and removmg the second substance from the microelectromc 
substrate mcludes mixing a portion of the second substance with the plananzing 
liquid, further comprising vaporizing at least some of the planarizing liquid and the 
portion of the second substance in the planarizing liquid'. 

38. The method of claim 31 wherein detecting the portion of the 
second substance includes passing atoms of the second substance proximate to a 
magnetic field and determining a deflection of the atoms due to the magnetic field. 

39. The method of claim 31 wherein the surface of the 
microelectronic substrate is a first surface, the microelectronic substrate having a 
second surface opposite the first surface, fitrther wherein the first surface includes a 
first portion having a first height relative to the second surface and a second portion 
having a second height relative to the second surface different than the first height, 
further wherein the act of implanting the second substance includes implanting a first 
portion of the second substance at a first selected depth beneath the surface of the 
microelectronic substrate at the first portion and implanring a second portion of the 
second substance at a second selected depth beneath the surface of the microelectronic 
device at the second portion, the first and second depths being approximately equal. 


40. The method of claim 391, further comprising ceasing to remove 
material from the mieroeleetromc substrat, after detecting the first and second 
portions of the second substance. 

41. The method of claim 31, further comprising ceasing to remove 
matenal from the mieroeleetromc substrate after detecting the second substance. 

42. In a plananzing process of a microelectronic substrate that 
includes a first substance, a method of endpomting the plananzing process, 
comprising: 

implanting a second substance beneath a surface of the microelectronic 

substrate; 

removing material from the microelecfronic subsfrate to expose the 

second substance; \ 

removing at least a portion of the second substance; and 
detecting light emitted by atc^ms of the second substance. 

43 . The method of claim 42 wherein the act of detecting light emitted 
by atoms of the second substance includes detecting an intensity of the light at a 
selected wavelength. 

44. The method of claim 42, frirther composing comparing an 
intensity of Ught emitted by atoms of the secoijd substance to an intensity of light 
emitted by atoms of the first substance. 

45. The method of claim 42, frirther comprising exciting atoms of the 
second substance. 

46. The method of claim 42 wherein removing material from the 
microelecfronic subsfrate includes exposing the microelectronic substrate to a 
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p,a„ari.„g l>qu,d and re^ov.ng *e seconil substance fro. the ..ccelecon.c 
r: Lis ™.ins a po.,o„ of the .cond — ce wUh the « 
h,u,d. further con,pns,ng vaponz.ng a. .east son,e of the plananz.ng h,u,d and the 
portion of the second substance in the planarizmg Uqutd. 

47 The method of claim 42 where.n atoms of the second substance 
have an electrica, charge and tmplanttng the second substance tnCudes pos.ttontng *e 
atoms of the second substance proximate to a HUe eiectncai charge to accelerate the 
atoms of the second substance toward the microelectronic substrate. 

48 The method of claim 42 wherem the surface of the 
mtcroelectrontc substrate ts a first surface, the m.croelectronic ^^^^--^^^H 
second surface oppostte the first surface, fitrther wherein the first surface tncludes a 
Con haJg a first he.ghf relafive to the second surface and a second po^on 
havtng a second he.ght relatt.e to the second surface dtfferent than the first h t M 
fi.rthe Wherem the act of tmplanttng the second substance mCudes tmplan t firs 
portton of the second substance at a first selected depth beneath the surf o * 
microelectrontc substrate at the first portton and tmplanttng a second port.on of th 
second substance at a second selected depth beneath the surface of the m.croe c. n.c 
device at the second portion, the first and second depths be.ng approxtmately equal. 

49. The method of claim 48. fitrther compnsing removing the first 
and second portions of the second substance. 

50 The method of claim 48, fitrther compns.ng ceasing to remove 
materia, from the mtcroelectromc substrate after detectmg the firs, and second 
portions of the second substance. 

5 1 The method of claim 42, ftirther comprising ceasing to remove 
material from the microelectronic substrate after detecring the second substance. 
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52. In a plananzmg process of a microelectronic substrate that 
includes a first substance, a method of endpomting the plananzmg process. 


comprising 
substrate; 


implanting a second substance beneath a surface of the microelectronic 


directing laser radiation toward the surface of the microelectronic 
substrate and exciting atoms impinged by the laser radiation 

removing material from the microelectronic substrate to expose the 

second substance; 

detecting the second substance by determining an intensity of light 
emitted by excited atoms of the second substance while the second substance is 
attached to the microelectronic substrate; and 

removing a sufficient amount of the second substance from the 
microelectromc substrate such that electrical charactenstics of the microelectromc 
substrate are generally the same as those of the microelectromc substrate without the 
second substance. 

53. The method of claim 52, further comprising selecting a 
wavelength of the laser radiation to excite atoms of the first substance to a first 
selected level and excite atoms of the second substance to a second selected level, the 
second selected level being higher than the first selected level. 

54. The method of claim 52 wherein the act of removing material 
from the microelectromc substrate includes exposing the microelectronic subsfrate to a 
plananzmg liquid and the step of removing the second substance from the 
microelectronic substrate mcludes mixing a portion of the second substance with the 
plananzmg liqmd, further comprising vaponzmg at least some of the plananzing 
liquid and the portion of the second substance in the plananzing liquid. 
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55 The method of claim 52 wherein atoms of the second substance 
have an electrical charge and tmplanring the second substance mcludes posmomng the 
atoms of the second substance proxtma.e to a like electrical charge to accelerate the 
atoms of the second substance toward the microelectronic substrate. 

56 The method of claim 52 wherein the surface of the 
microelectronic substrate >s a first surface, the mtcroelectromc substrate hav.ng a 
second surface opposite the first surface, further wherein the first surface mcludes a 
first portion havmg a first height relarive to the second surface and a second portion 
having a second height relative to the second surface differem than the first height, 
further wherein the act of implanting the second substance includes implammg a first 
portion of the second substance at a first selected depth beneath the surface of the 
microelectronic substrate and implanting a second portion of the second substance at 
the first portion and at a second selected depth beneath the surface of the 
microelectronic device at the second portion, the first and second depths being 
approximately equal. 

57. The method of claim 56, further comprising removing material 
from the first and second portions of tV second substance. 

58. The method of claim 56, further comprising ceasing to remove 
matenal from the microelectromc substrate after detecting the first and second 
portions of the second substance. 

59. The method of claim 52, further comprising ceasing to remove 
matenal from the microelectronic substrate after detecting the second substance. 


60. A microelectronic substrate, comprising: 
a semiconductor material; and 
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an endpointing mateual positioned beneath a surface of the 
se™conduc,or material, the amount of endpointing matenal ,n the semiconductor 
matertal being such that electncal charactenstics of the senuconductor matena, wuh 
the endpointtng materia, positioned beneath the surface of the semiconductor matenal 
are generally the same as electncal properties of the semtconductor materral wuhou. 
the endpointing material. 

61 The substrate of claim 60 wherein the endpointing matenal 
mcludes a layer of endpointing matenal atoms located a selected distance beneath the 
surface of the semiconductor material. 

62 The substrate of claim 60 wherein the semiconductor matenal 
includes silicon and the endpointing matenal is selected from tungsten, copper and 
aluminum. V 

63 The substrate of claim 60 wherein the semiconductor matenal ,s 
selected from tetraethylorthosiUcate and borophosphate sihcon glass and the 
endpointing material does not include silicon. 

64 The substrate of claim 60 wherein the semiconductor material 
.ncludes a first substance having a first atomtc mass and the endpointtng material 
mcludes a second substance having a second atomic mass different than the firs, 
atomic mass. 

65 The substrate of claim 60 wherein the semiconductor material 
includes first atoms that emtt hght at a first characteristic wavelength and the 
endpotnting matenal includes second atoms that emit Ught at a second charactensttc 
wavelength that is different than the first characteristic wavelength. 
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66 The substrate of claim 60 wherein the semiconductor matenal 
includes first atoms that emit light havmg a first intensity when impmged by laser 
radiation at a selected radiation, and the endpointirtg matenal includes second atoms 
that emit hght having a second intensity when impin^H by the selected laser radiation, 
the first intensity being different than the second iiatensity. 

67. The substrate of claim 60 wherein the endpointmg matenal 
includes ionized atoms. 

68 An apparatus for detecting the endpoint of a plananzing process 
of a nncroelectrontc substrate having a first substance and a second substance, the 
second substance bemg beneath a surface of the mtcroelectromc substrate, the 

apparatus comprising: 

a planarizing device havmg a first portion and a second portton movable 
relattve to the first portion to remove matenai from the m.croelectron.c substrate 
, postttoned therebetween, the matenal .nduding atoms of the first and second 

substances; . 

transport means to move the material from the planarizing device; and 
a mass spectrometer coupled to the transport means to receive the 

material and detect the atomic mass of the second substance. 

69 The apparams of claim 68, further comprising a vaporizer having 
an inlet coupled to the transport means to receive the matenal, a heat source to 
vaponze the atoms of the first and second matenals and fonn a vapor, and an outlet 
coupled to the mass spectrometer. 


70. 


The apparatus of claim 68, further comprising a fluid source m 
fluid communication with the platen to provide fluid to the platen dunng plananzation 
of the microelectromc substrate, wherein the transport means includes a conduit 
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coupled between the platen and the mass spectrometer to move the fluid and the 
material removed from the microelectronic substrate to the mass spectrometer. 

71. The apparatus of claim 68, further comprising a controller 
operatively coupled to the planarizing device and the mass spectrometer to control 
motion of the planarizing device upon receiving a control signal from the mass 
spectrometer. 

72. The apparatus of claim 68 wherein the polishing medium includes 
a polishing pad having abrasive particles that are removed from the polishing pad 
during planarization, further comprising: 

a fluid source in fluid communication with the platen to provide fluid to 
the platen; and 

a filter coupled to the transport means between the platen and the mass 
spectrometer to remove at least a portion of the abrasive particles from the fluid. 

73. An apparatus for detecting the endpoint of a planarizing process 
of a microelectronic substrate having a first substance and a second substance 
implanted in the first substance, comprising: 

a planarizing device having a first portion and a second portion movable 
relative to the first portion to remove material from the microelecfronic substrate, the 
material including atoms of the first and second substaijces; ' 

a source of impinging radiation located proximate to the planarizing 
device and having an aperture to direct the impinging radiation toward the 
microelectronic device; and 

a detector spaced apart from the mictoelecfronic device to receive 
emitted radiation emitted by atoms of the microelectronic substrate while the atoms 
are attached to the microelecfronic subsfrate. 
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74. The apparatus of claim 73 wherein one of the first and second 
portions of the planarizing device includes a platen having a polishing pad adjacent 
thereto and the other of the first and second portions of the planarizing device includes 
a carrier that releasably engages the microelectronic substrate with the polishing pad, 
the platen having a first aperture and the polishing pad having a second aperture 
aligned with the first aperture to transmit the impinging radiation to the 
microelectronic substrate and transmit the emitted radiation to the radiation detector. 

75. The apparatus of claim 74, further comprising a solid transparent 
material in the aperture. 

76. The apparatus of claim 75 wherein the solid transparent material 
includes a crystal. ^ 

77. The apparatus of claim 73, further comprising a controller 
operatively coupled to the planarizing device and the detector to control motion of the 
planarizing device upon receiving a control signal from the detector. 


